DEScrjrTioxs or three species of saxd fleas 

(A.MPIIIPOI)S) COLLECT 1:D AT NEWPORT, lOIODE 
ISLAND.! 



By Sylvksteu D. Jtdd. 



While at Mr. Agassiz's Nowi)ort laboratory in the summer of 181)3, 
I collected a large numbei* of ernstaceans. Of these, the Am|)hi])o(ls 
particularly interested me. They were obtaiinal by skimming the calm 
surface of Narragansett l>ay at night with a ^Ooav md.*’ 

]\lost of the Amphipods found in the skimmings or ‘Aow " belonged 
to the family Gammarida*, a ty])ical rc])res(mt[itive of which is LVnu- 
mants^ our common Sand Flea. 

CALLIOPIUS RATHKEI (Zaddach). 

Some little olive-colored Gammarids, which might at first be taken 
for (rammanis^ l>rov(‘d to be very interesting. Unlike ihimmarus^ they 
did not rise to the surface of the wat(U' with a succession of springs, 
but moved rapidly through the water at a uniform rate. They often 
bumped against the side of the dish, but never stopi)ed the incessant 
vibration of tluur legs until a secure hiding place had been I’eached. 

Female, — A large white shield on the back formed a conspicuous and 
distinctive feature by which they were easily recognized. These Am- 
phipods agree with the descrii>tion of CalUoplns raihkcl given by Sars^ 
more closely than with the descri])tion of any other known species. 
Llowever, they (*onstantly differ slightly from the luiropeaii form^ of 
that species in certain detaiU, as for instance antennal sense organs, 
color, etc., which are sullicieiitly constant to warrant their descri])tion. 

Tlie points of difference maybe considered in the following order: 
Color, size, (‘oxa*, and caleeoli. 

^ For the invaliiahh* aid received in the preparation <»f this pa]>n . I have to thank 
Dr, W. Faxon and Prof. E. L. JNtark, of Harvard IViiversity. 

2 Crustacea of Norway, 1893, I, Pt. 20. 

•H^>r the sake of convenience, 1 shall allndc! to the animals hitherto dt‘scribcd, as 
the European form— to those which I have studied, as the American form— of ralU- 
oj}ius ralhkei. 

Note, — A bbreviations: anterior; d. dorsal: dts/. distal: /.lateral; median; 

poL posterior; pr. iiroximal ; r. ventral. 

Proot‘C<liiigs ol‘ the Uni(<‘d State‘S National Musemn, VoL. XVllI Xo. 
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Sars,^ in liis (l(‘.s('ni)tioii of the feuiale, says: ‘^Body seinipellncid, 
with a yellowish violet tinge, and mottled with irregular siiecks of a 
clear orange hue, each segment being, moreover, bordered ])osterioi*ly 
by a narrow band of dark, reddish brown j)igment; on the anterior part 
of the back oeeiii s, besides, a rather eonsiiieuous l ounded shield of a 
silvery luster, oeeni)ying the doi‘sal fae(‘ of the third and fourth seg- 
ments of mesosome.'’ The Xewiiort s])eeini(*ns possess a silvery shield, 
like the l^hm)i)ean form, but the r(‘st of the body is dark olive, thus 
making the animal opaque rather than seinipellueid. From the tij) of 
the rostral ])rqjeetioii of the eephalon to the tip of the* telson the Ameri- 
can foi*m measures (>.5 mm., the Fiirojiean only t>. The coxa of the 
last segment of the i)ereion (Fig. 1) is as long in the longitudinal as in 




the (lorso- ventral direction. In the S]K‘cimen tigured b^^ 8ars^ the 
dorso- ventral measurement is ]iot much more than half as great as the 
longitudinal. 

Sars, in his work on the Furo])ean form, figures calceoli,^ but says 
nothing of their structure. In the American form, calceoli occur on both 
pairs of antenna*. Each calceolus consists of two i>arts. The basal or 
proximal jiai t has the form of a wineglass. On this rests the distal part, 
which has tlie form of a slii)i)er, the attachment being by means of the 
end (*orresi>onding to the heel of the slijiper. While in Sars’ specimens 
the heel and toe parts are in the same })lane, in my s])ecimeiis they are 
bent so as to make an angle of about 100^ with each other. 

The position of the calceoli is imjiortant. Each artieulus of the tlagel- 
hini of the st(j)eyi(tr antenna bears two calceoli, which are situated on 
the ventral portion of the artieulus near the distal margin. Both may 
be se(*n in the view of the antenna from its median side (Fig. a), 

^ is;)3, I, l*t. 20, p. us. 

2 PI. 157, fi-. 2. 

3 PI. 157. 
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Small bristling' hairs (mcircle tli(‘ bases ol' both caleeoli. TIk^ more 
ventral of the two calcMM)!! is neai-er the distal margin of th(‘ artieulus 
and elose to two long blnnt cylindrical hairs. ( Fig. l* />, li c.) 

These hairs obscure^ the ventral calceohis in a vi(‘w IVom the lateral 
side, for they aie Just oiitsi<le or lateral to tlie ealceolns. In the 
enlarged view given by Sars^ 
these V(mtral caleeoli are seen 
with distinctness; Just dorsal 
to a number of these ventral 
ealee(di is a. series of circles. 

If these circles are meant for 
caleeoli, I think that Sars is in 
error, because the median cal- 
eeoli lie on the opposite (me- /,x 




ci ist 



dian) face and could not be seen in this view of the 
appendage. 

Sars states witli cjnphasis that the tei ininal lapi^et 
of the third artieulus of the liagellmu has only two cal- 
eeoli. The American representative has four at least. 

Each artieulus of the lla- 
gellum of the lufcrior aii- 
teinia bears two caleeoli on its 
median face (Fig. o). Onecal- 
< coins is more dorsal than the 
other. The doi'sal ealceolns 
s])rings from a ] joint at some 
distance ])roximal to that from 
which the ventral ealceolns 
arises. A lateral view of the 
appemlage shows the caleeoli 
only dimly, if at all, I’or the an- 
tenna is too opacine to allow 
tliem to be seen with distiind- 
ncss through it. In a similar 
view, Saj's shows distinctly the ventral caleeoli, and leaves us to inter- 
j)rt*ta series of circles which lie dorsal to them. 

While there aie two rows of caleeoli on each of the antenme of my 
specimens of CaUiopius rafhl'ei^in Sars' descvi])tion of the genus C(dU- 
opiuH^ 1 find no allusion to more than a single row of these organs; 
but, in view of the fact that (\ UvviuscnJns and the American form of 
C. rathlri both jiossess two I'ows of caleeoli on each of the four antenme, 
I am led to Ijelii've that the European form of (\ rathkei probal)ly also 





Fi- 



.SCPKKIOH ANTKNNA OF CALLIOPIC.s KATIIKEI, Female. 

I M viu l:i> f with caleeoli; (A) ventral .surface of fifth to .seventh 
seLTinents ; {. cross sectifiii. 



‘ ri. i.“)7, 11 g. er. 

- Spccimeus of hrritiscitlufij Avhicli wort' procured from tlic Miisonm of Compara- 
tive Zotdogy in Cambridge, ^lassaeliiisett.*^. tlirongh the kiiidiie.‘«s of 1 >r. Walter 
Faxon, showed two rows of caleeoli on eacdi antenna. 
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possesses two rows, one of which has been overlooked by all previous 
writers.^ 

In the Aimuican representative of C. rathJcei^ the superior antenna 
a])pears more serrated than the inferior. This is because there are no 
calceoli on the ventral face of the inferior antenna. In Sars’ figure 
both autenme ])o.ssess the same degree of serration, ventral 
ealee«)li occurring in both. 

The American C\ rathhel differs, then, fiom the European 
in siz(% (*olor, and possibly in the number and arrjingement 
of the antejinal sense organs. 

BYBLIS SERRATA. 



^isr 



The descrij)tion of ByhUs scrruta given 
by Prof. S. 1. Smith ’ is as follows: 





Female: Dorsniii roninled above, with no 
trace of a hmgitmliiial cariua upon the abdo- 
men; third segment of the abdomen broadly 
rounded at the })ostero-lateral angle. Anteii- 
nnla about as long as tlie ]>ednnch‘ of the an- 
tenna ; fourth segment of the pednnele of the 
antenna longer than the tifth. Inferior margins of the e]>imera of the first and second 
pairs of legs serrate, with slender and aente teeth alternating with the marginal 
cilia ; carpus in the first pair scarcely if any longer tliaii the ])roi)odiis; car])iis in the 
second pair very much longer than tln^ ]iro])odns. In the third and fourth pairs of 
legs the daetvlns as long as the proimdiis. Uasal segment in the seventh pair of legs 
expanding distally, the posterior margin nearly straight, the anterior and inferior 
margins evenly arcuated, and reacliing as far as th<^ distal end of the carpus; the 
cari>iis about as long as the ischium aiul merns togetln^r, a little less than twice as 
long as broad, and armed with long spines upon the anterior and distal margins, but 
the posterior margin wholly unarmed; propodns almost as long as the carpus, and 
nearly four times :is long as broad, anterior margin unarmed, the posterior armed 
upon the outside with two transverse rows of three or four sjnnes. decreasing in size 
as they recede from the margin, the distal end with a spine ejich side the slender 
dactylus. Kami of the first pair of caudal stylets e<|uak as long as tin* base; outer 
rami of the second pair shorter than the inner; rami of the posterior pair e<pial, 
longer than the bases, reaching to the tijis of the rami of the first pair. Telson as 
long as breadth at hast*, cleft rather more than lialf its length, the lateral margin 
arcuate and rai)idly ctuiverging toward the evenly rounded (*xtrcniity. 

Alcoholic. s]>eciineiis are pale yellowish ; the epimera, bases of posterior legs, an<l 
the sides of the abdomen specked and mottled with luimerons jjoints t>f dark pig- 
ment crowded irregnlarly together. 

Length, 1(V12 mm. Deep water otf \Mneyard Sound and Buzzards Bay. 



Fig. 3 

INFEUIOK antenna OF ( .VLElOCirS 
KATllKEi, Femalf. 

(« M.Mliuii r.Hw: .TOSS ; ,...rli..iis i.f t.olh 



To this accurate descri])riou of Piofessor vSiiiitlfs I should like to 
add a general view (Fig. 4), and a few remarks about the living animal. 
My specimens Avere skimmed from the surface at night. They were 



Through the kindness of ProtVssor Sars, I have been able since writing this paper 
to examine several specimens of the Fiiropean form of C. rathkei collected hy him. 
These specimens were smaller than mine, hnt, like them, ]>ossessed tw»> rows of cal- 
ceoli on each of the four antenmc, 

‘Kept. U. S. Fish Com., 1871-72, p. 5G1. 



rnorEEj)jX(i.s of the xatioxal MrsECM, 
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more slng^isli tlion GanimaruH. bi‘iiig wont to li(‘ cnrbHl up on tli<‘ sur- 
face* of the wati'r. In color they were traiislnceiit pearly white*; aromnl 
the bases of the legs of the p(*reioii were* faiitastie*ally braiicli(*<l stellate 




>EKKA A, Feu. ale 



pigim*nt cells of a rich purplish brown color. Tlie mass of eggs in the 
brood pouch appeared like a claret-red globe. The four eyes wei-e usu- 
ally bright red, with considerable })igment around their slo])ing sides. 

In a few individuals the eyes were 
black, and in alcoholic si>ecimens the red 
eyes turn black. 

MalcK — In looking over several hun- 
dred specimens of lU/blifi serraUi, now 
and then I came across one that had 
died in a straight condition, ijist(*ad of 
being more or less curled up like the 
others. Thesti’aight ones ])ossessed no 
incubatory ])Ouch, were smaller, ami had 
very long inferior antenna*: they were* 
apparently the males of J*i/hlis Nc/rudg tor they ha<l serrati*d coxa^. 
(Fig. 5).’ The <lifferences are those usually characteristic of the sexes 
in this genus.’-^ 

The antenna* especially are tin* oi’gans which <*xhibit sexual dimor- 
phism in the family Anrpeliscida*. 

• For reseuiblaiices ami di He ro rices ctimparr ligs. I and (F 

"See the table of sexual ditfereiiees in lAjhUs (/aunardi, a lyjuc.il -)»<>ei<'s nf iho 
genus, p. 601 . 




Tiiz.b. 

BVHLIS SEKKATA. I'rlliale. 

Kir.st r. :;t; 'll -t iiuirL'ni. 
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The hairs on tlie pednnde of the sii])erior antenna are arranged in 
bristle-like tufts in the male only. There is a colleetioii of lon^i* liairs 
near the base of the Hagelluin in tin* male, but none in the femah‘. 

In the female the ^^reater part of the hairs oecnr on the ventral side^ 
while in the male the greater number are on the doi'sal side. The 




BYBLIS SERUATA, 



inferior antenna* of the male, like the superior ones, possess tufts of 
hairs on the ])eduncle; in the female these are wanting. In the male 
the third joint of the i)ednncle is swollen, and thus sui)ports a larger 
number of tufts of hairs. 

The riagellum of the inferior antenna is 
greatly elongated in the male. This peeul* 
iarity as well as the inereased number of olfac- 
tory tufts maybe conneeted with thefunetions 
of the male in seeking the female. 

The acute teeth on the ventral margin of the 
coxa* of the female are represented in the male 
by blunt eones. 

In the male the last three segments of the 
pleou are so eonstrieted at the articulation with 
the x)reeeding segment of the x)ereion as to allow 
great freedom of motion to the terminal x^art of 
the body, and this may be of service in co])iila- 
tion. In this sex, too. the inner ramus of the 
last appendage bears, in addition to the rows of sx^ines found on both 
rami of the female, long hairs. (See Fig. 8 c). These hairs x^robably 
aid in the union of the sexes. In both sexes the opi>osing edg(*s of the 
rami are serrated; but they extend to the tip of the ramus in the male 




BYDLi-< .sEUHATA. Female. 
First :uiil sei-oml tnnxilta* 1,-ft side, ven- 
surfai-e. 



PUOGEEUIXGS or THE XJTfOX iL MESEf M. 



1895. 



fm 



only. Tliese serrat<‘<l nniri.»ins ])re.s(*nt n notc^li in tin* male { Fi.u\ S r), 
but then* is noiR* in tlie female*. 





liYBLIS SERRATA, 

(a) Maxilliped nf female-, wntral siirfa<-i- ; (/.) Infl nirm.lible of fejnalt>, median surfa-v ; ; left pie .po.Jos of male, only liasal porti-m of 

imier ramus. 



A eoinparison of the sexes may ]>e facilitated by tin* follow injj;' table 
exhibiting* some of the (liflerenc(*s ; 



Sf.nuil (Ulln'cnrr-^ of IlffhJts sorr<(fa. 



I.rni^tli, 9.5 nun. 



Leii^jtli, 11 iimi. 

Sn])orior nntomRT’ onr-tliinl Icn.utli ut'body. 

CtMlimclo: linir.s not in 

No frinat' "1‘ loniX hairs at hnso oJ‘ llairoilHiii, 

Inferior nnteima' throe-fourths leuirth of body. 

I*ednnch3: fonr-Hftb.s of hair.s on v< ntral side; no 
tufts of hairs ; thii'd. joint not swtdlen. 

Coxa-: serratioji of teeth aeiit«*. 

Incubatory iH)neli y>resent. 

Last three seiTTiient.s «»f pleon se])arated from jx-- 
r<‘ion by a sliijilt annular eonstrietion ; ultimate, 
and antejienultiinatc seirnients without dor al 
elevations. 



SuiKU'ior antenniP two-lifths lemith of body. 

Peduncle: brush-lik(‘ tufts ofbairs. 

Frill <i(* ofloiiii hairs at base of ilamelluiii. 

Inferior anteuiue l t( leiiijtli of body. 

I’edimele: four - lift lis of hairs on dorsal side; 
brush-like tufts ot hairs: third. joint swollen. 

Coxa-; serration of teeth blunt. 

luenhatory jioneh abseuit. 

Last 1 hree segments of pleon separated from ]»e- 
reioii hy a deep annnhir eonstrietion: ultimate 
ami antepenultimate se^menis -a ith dorsal ide- 
vatioiis. 



Last jmir of ayiiieinhiees very different in mah' and female. 



BYBLIS AGASSIZI, new species. 

About Jiiiu* 20, 1 obtuined a dozen Am])hi|)ods tliat inigiit be r(*adily 
taken for the mah*s of JUjhlh loufjicontis, for their inferioi* aiitmma* 
were longer than their bodi<*s and they iaeketl jtigment e(*lls. 

Tijpe,—XiK 18010, r.S.N.M. 

Th(* male of />. io}H/i(‘ontis ha.s not, so far as 1 ran find, been des(TilH*d. 
It mi.giit therefoi’e apjUbir that these spe(aiii(*ns w(*rt* the nndis(a)V(*r(*d 
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males of this si)ceies; but they differ from the females of i>\ lon(jiconus • 
ill })oiuts wliieh 1 think are not easily explained as due to difierenees 
of sex. 




BYBLIS AGAS^IZI. Male. 



By studying the sexual differences exhibited by the type species of 
tlie genus, />. (fidmardU, we shall be better prei)ared to state whether 




BYBLIS AdAssizi. Male. 

(// First umI , />' Sfi-oi;.! <>f left sitie, ventro-J.-uer;, 1 asjiet t ; ( c) irrimler iu protile ; (i/) right inaudible, median taoe of rutting 

ediie ; (- i>alinis, median fare ; ( / ) ma:011iiied, ventr:il view. 

or not a given dillerence is jirobably to be included under the category 
of sexual peculiarities. 



1895 . PROCEEDIXas OF THE XATloXAL MlXEf M. GOl 

To leuder the comi)arisoii (‘usitn*, 1 liavo tabuljit(*(l tli(‘ conditions, as 
follows : 

Sexual <li()yreu(rs of lUjhl\s ijaimardii. 

KE.MALE. ' MALI-;. 



Length, 15 mm. 


Length, LLf) mm. 


Siip<'rior antenna* tme-thir<l length of body. 
I’ednnele; Hairs not in tiilts. 

Xo fringe of long hairs at base of tlagellnin. 


Sni)erior antenna* one-half length ol‘ bod}. 
P»*dnncle: Ilrush-like tufts of haii-s. 
Fringe of long luiirs at b;ts<* of llagellmn. 


Inferntr antenna* t hree-fonrths leugtli of body, 
rcdnncle; Four tilths of hairs on the ventral 
sale; no tufts of hairs; thinl joint not swollen. 


Inferior antenna* U b*ngth of body. 

Peduncle: Four- tilths of hairs on tln^ di*rsal side; 
brush-like tufts of hairs*, third .joint much 
swollen. 


Iiu’ubatory pouch ju'csent. 


Incubatory iioneh absent. 


Last tliree segineiit.s of i>le(»n S(*i)arated from tin* 
jiereioii by a slight anunlar constriction. 


Last threi* segments <>f jdeon sejiarated 1‘rom Iho 
pereion by a <lei*p annular (*onstrietinu. 


liaini of last ])leopodos bear iin long hairs. 


Inner ramus of I.*ist pleojKMhis has long hair.s on 
outer edge. 


'I'elson as long as broad. 


Telson longer than )u*oad. 



A eoinparisou of the preceding table with that of tln‘ two sexes of 
IhfhliH serratd (p, 51)9) will further illustrate the nature of tlu‘ characters 
that are. subject to sexual diiuorphisin. 

It will now be insti nctive to assuiue that the Newport specimens are 
luales of and to (*onstru(*t a })rovisional table exhibit- 

ing the ditferences between the two animals. The table is as follows: 

Sexual diifereuces of Eijblis lougiconils. 



FEMALE. 


MALE. 


Length, 8 mm. 


Length, 8.5 mm. 


Su]ierior antenna* two-thirds length of body. 
Peduncle: Hairs not in tiilts. 

Xo fringe of long hairs at has(* of flagellum. 


Siijierior antenna* two- tilths h*ugth of body. 
Peduncle: Hairs in hrush-like tofts. 

Fringe of long Iiairs at base of tlngellum. 


Inl'erior antenna* 1^ length of I)«xly. 


Inferior anti'iina* 1^ length of body. 



PL'diiiifle ; F<inr-liftlis of liairs c)U vriitral si(l«‘ ; no IN dnnclo: Xiiio-teiit lis ot hairs on dor>nl side; 



tuffs of hairs; third joint not ?>wollen. 


hnish-liki* tufts of hairs; tiiird Joint very much 
swolh*n. 


Xine-tenths liairs on ventral side of tlagellnin. 


Xine-teiiths liairs on dorsal side of riagellum. 


Incubator} jioneh ]uescut. 


Incuhator.v iiou(*h absent. 


Last three segineii s ideon .sei>araled from jm*- 

n*ion h} a slight annular eonstriet ion. 


Last tliree segments of jdi*on separated from pe- 
rei<ui by a dee]) annular <*onslrietion. 


Laini ot l ist pleopoilos hear no long hairs. 


’I’wo rami of hist ideo]*odns l»e;ir long hairson both 
edges. 


Telson liroad(*r than long. 


'I'elsoii twi«*i* as loii.g as ))roa<l. 
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This table is evidently inconsistent with the condition which obtains 
in ]j, (jaimm'iUi and other members of the family, for in tins family tlie 
males should be smaller than the females and have longer antenme. 

The followini;* is a table of other diflerences, which are sexual, if my 
Specimens are males of />. JoiKjicoruis : l)ut if they are sim]dy sexual 
dift'erenees, then this species exhibits by far the most exaggerated case 
of sexual <limoi‘])hism known in the family. 



liybhs liniificnrnis. 


1 Lyblis, Dew sptcies. 


FEMALE. ! 


MALE. 


Dorsum a «‘ontimious curve. 


Dtirsmii sliowiug toothed ai)]»caraui'c Just heliiml 
tlie ce])lia!ou. 


Sc'iiueutatioii ill botli pairs of anteuiuc e([uallv 
ilistinct. 


Segiueiitatioii luueli less distinct iii inferior jiair 
of uuteiiiue. 


Ocular piumeut “m cII defincil." ‘ 


Ocular juiiuient abseut. 


Posterior margins of first four coxa- roumlcil. 


Posterior iiiargiiis of first four eox;e not so 
rounded, i-ather truncated. 


Segiucuts 5 aD<l <! of plcoii have dorsal peaks. 


Segnieiits 5 and G of plecn have no jieaks. 



The following is a table of differences which affect ]>arts not nsnally 
subject to sexnal dimor[)hism in this family: 



hmjiconi of. 


Tiyhlis. HI IF s[iecies. 


FEMALE. 

Leiigtl), S mm. 


MALE. 

Length, S.5 mm. 


Superior aiitemue two-thirds huigth of body. 


Sii])eri»)r antenme two-fifThs length of b( dy. 


Diameter of dorsal lens of eyes eiiual to diameter 
of ventral lens. 


Diameter of dorsal lens of eyes two thiids diam- 
eter of ventral lens. 


Cephalon : Lower corner well marked and 

sharp;" 2 much longer than broad. 


refdialon: Lower corner m»t sharj). slightly 

longer than broad. 


Anterior jicrioiiotla : “ Propodal Joint little longer 
than eai‘].al dactylus equals pro])odos. 


Anterior jieiiopoda: 'I'wice as long as the earpair 
dactylus longer than propotlos. 


Xo division between second and third last seg- 
ments of pleon. 


A V-shaped division aiea between last three seg- 
mimts of ])leon. 


Last pleopodos : ‘ Ojijmsite edges * of rami “ finely 
serrated; ’ rami with no long hairs. 


Last pleopodos. ( ijiiiosite lalges ot rami not ser- 
rated ; two rami hear on lioth edges long liairs. 


Tel.soii < left one-fifth its length. 


Telson cleft three-fonrlhs its length. 



Sars‘ (’riistaeoa of Xorway, I. Pt.9, 
Loc. <‘it. 



181 ) 0 . 



rnorKKDiyos ui' nih: xatioxal museum. 
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The (lilVereiices in the above table are so numerous and important as 
to warrant the beliet* that these si)eeinR‘iis are tin* males of a in‘w si>e- 
ciesof BijhUs, for which I would snoo-est the nann* /by/d/.v (((jnssizi. 

The following- anatomical characters separate 1 he new species from 



/>. loufiiconds : It is largei’, and 
has shorter sui»erior anteiime 
(Fig. D) ; the lower corner of the 
eephalon ( Fig. 11 c) is not well 
marked. In alcoholic sp(*ci- 
mens no ocular pigment is 
found. The [u-opodal joint of 
the anterior pereio[)oda (tig. h) 
is twice as long as the carpal. 
Each ramns of the last t>leo- 
podos(Fig. 11 n) bears 
long hairs on both 
edges. On the oppos- 
ing edges of the rami 
no tine serration occurs. 

The telson is twice as 
long as broad, and bears 
a pair of minute hairs 
at its tip (Fig. 11 (()• 




F 11. 

BYBLi.s Af.A^sizi, Male. 

) Three last pFiipoiIs ami telson, dorsal : speet ( i>) 

<'f pedum-le, (c) C«'ph.aloD. 



aiilemia, f<mr hasal joints 
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